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(54) Side air bag apparatus for vehicle 

(57) The present invention provides a side air bag 
apparatus including an air bag unit (40). The air bag unit 
(40) contains a side air bag (50) and an inflator (70) in 
its upper and lower portions respectively. The air bag 
unit (40) is attached to a inner panel (20) of a side door 
(2) through upper attaching portions (40c,40d) and 
lower attaching portions (40a.40b). The air bag unit (40) 
is configured to move in parallel toward a vehicle occu- 
pant compartment or to allow a lower portion of said air 
bag unit to be swingably displaced in larger amount than 
an upper portion of said air bag unit during a side impact 
collision by means of a difference in distance between a 
side impact input position corresponding to a impact bar 
(22) and each attaching portion (40a,40b,40c,40d), or 
by means of a difference in the respective attaching 
strengths of each attaching means to said inner panel 
(20). This invention enables the side air bag unit to avoid 
damages during the collision. Further, the side air bag 
can reliably be expanded between an occupant and the 
side door. A structure for attaching the air bag unit to the 
side door can also be simplified. 


FIG. 5 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the invention 

[0001] The present invention relates to a side air 
bag apparatus for a vehicle, in particular, to a side air 
bag configured to allow an air bag unit equipped in a 
side door to reliably expand between an occupant and a 
side door during a side impact collision. 

2. Prior Art 

[0002] Heretofore, a side air bag apparatus for a 
vehicle has been configured as an air bag unit including 
a side air bag and an inf lator providing a gas for expan- 
sion to this side air bag. In this side air bag apparatus, 
when a side impact (i.e. an collision from lateral direc- 
tion) is detected by a side impact sensor, the gas for 
expansion generated from the inf lator is provided to the 
side air bag, and the side air bag is then expanded 
between an occupant and the side door within an 
instantaneous term before an occupant secondarily col- 
lides against a side door due to the side impact, thereby 
the occupant is stopped by the expanded side air bag to 
be protected. 

[0003] Up to now, a door mounted type side air bag 
apparatuses in which an air bag unit is mounted inside 
a side door is variously offered for practical use. For 
example, in Japanese Patent Laid-Open Publication No. 
5-58246, a side air bag apparatus is disclosed which 
has, in internal of a door, an inflator located inside an 
armrest and a side air bag located above the inflator 
and between an door inner panel and a trim. The inflator 
and the side air bag are airtightly connected each other 
through a duct. 

[0004] A side door of a vehicle has an outer panel 
and an inner panel. A door trim is located on an inner 
surface of the side door faced to a vehicle occupant 
compartment. An opening is also formed on the inner 
panel for preventing interference between the inner 
panel and other components and also for attaching 
components inside the side door. An impact bar, which 
is excellent in strength and stiffness, is provided near an 
inner surface of the outer panel. In a recent side air bag, 
a cushion member made up of foam for shock-absorb- 
ing is also provided therein. 

[0005] In door mounted type side air bag appara- 
tuses, when a side door is deformed by acting an impact 
load to the side door during a side impact collision, a 
side air bag may not normally function to expand due to 
the fact that an inflator can be at fault, or a gas passage 
portion providing a gas for expansion from the inflator to 
the side air bag can be broken. 
[0006] Otherwise, there is the possibility that the 
side air bag cannot accurately be expanded between an 
occupant and the side door due to the fact that orienta- 


tion of the side air bag can be changed by the deforma- 
tion of the side door. 

[0007] Thus, in consideration of deformation of the 
side door during a side impact collision and also a 

5 required side door structure, it needs to set up a struc- 
ture for protecting a potion containing the inflator and a 
gas passage forming portion, and for attaching the air 
bag unit to the inner panel with plural of attaching por- 
tions It can hardly say that a sufficient measure is taken 

10 for problems described above in the aforementioned 
side air bag apparatus of Japanese Patent Laid-Open 
Publication No. 5-58246. 

SUMMARY OF THE INVENTION 

15 

[0008] An object of the present invention is, in a 
side air bag apparatus for vehicle mounted in a side 
door, to prevent damage of a side air bag unit during a 
side impact collision, to reliably expand a side air bag 
20 between an occupant and the side door, and to simplify 
a structure for attaching the air bag unit to the side door. 
[0009] According to a first aspect of the present 
invention, a side air bag apparatus for a vehicle com- 
prising: 

25 

a single air bag unit mounted in a side door includ- 
ing; 

a side air bag expanded between an occupant 
30 and the side door when side impact detecting 

means of a vehicle detects a side impact; and 
an inflator providing a gas for expansion to this 
side air bag, the side air bag and the inflator 
being respectively contained in an upper por- 
35 tion and a lower portion of the air bag unit, 

upper attaching means and lower attaching means 
securing the air bag unit to an inner panel of the 
side door, wherein the air bag unit is configured to 

40 allow a lower portion of the air bag unit to swingably 
displace in larger amount than an upper portion of 
the air bag unit during a side impact collision by pro- 
viding at least one of a difference in distance 
between an input position of a side impact load and 

45 each attaching means or a difference in the respec- 
tive attaching strengths of each attaching means to 
the inner panel. 

[0010] When a side impact is detected by a side 
so impact sensor, the gas for expansion generated from 
the inflator is provided to the side air bag, and the side 
air bag is then expanded from the upper portion of the 
air bag unit toward a vehicle occupant compartment and 
is finally expanded between an occupant and the side 
55 door within an instantaneous term before an occupant 
secondarily collides against a side door due to the side 
impact, thereby the occupant is stopped by the 
expanded side air bag to be protected. 
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[0011] Since the inf later is contained in the lower 
portion of air bag unit and the side air bag is contained 
in the upper portion of air bag unit, and the lower portion 
of the air bag unit is swingably displaced in larger 
amount than the upper portion of the air bag unit during 
a side impact collision, the damages of the inflator and 
a gas passage portion extending from the inflator to the 
side air bag during a side impact collision are reliably 
prevented, thereby the side air bag can reliably be 
expanded during a side impact collision. 
[0012] The aforementioned air bag unit is secured 
to the inner panel of the side door by the upper attach- 
ing means and the lower attaching means. In addition, 
by means of providing at least one of a difference in dis- 
tance between an input position of a side impact load 
and each attaching means or a difference in respective 
attaching strengths of each attaching means to the 
inner panel, the lower portion of the air bag unit is 
swingably displaced in larger amount than the upper 
portion of the air bag unit during a side impact collision. 
[0013] On this account, by means of providing at 
least one of a difference in distance between an input 
position of a side impact load and each attaching means 
or a difference in respective attaching strengths of each 
attaching means to the inner panel, the air bag unit is 
configured to allow a lower portion of the air bag unit to 
swingably displace in larger amount than an upper por- 
tion of the air bag unit during a side impact collision. In 
typical side impact collision, since the side impact load 
is transferred through the outer panel, the impact bar, 
the inner panel, and so on, the input position of the side 
impact load to the air bag unit is a position of the air bag 
unit corresponding to the impact bar. 
[0014] When a side impact load is acted to the 
lower attaching means more than to the upper attaching 
means by the difference in distance between an input 
position of a side impact load and each attaching 
means, the lower attaching means is swingably dis- 
placed toward the vehicle occupant compartment in 
larger amount than the upper attaching means. When 
the displacement of the lower attaching means toward 
the vehicle occupant compartment becomes lager than 
the displacement of the upper attaching means toward 
the vehicle occupant compartment by the difference in 
respective attaching strengths of each attaching means, 
the lower attaching means is swingably displaced 
toward the vehicle occupant compartment in larger 
amount than the upper attaching means. 
[001 5] According to a second aspect of the present 
invention, a side air bag apparatus for a vehicle com- 
prising: 

a single air bag unit mounted in a side door includ- 
ing; 

a side air bag expanded between an occupant 
and the side door when side impact detecting 
means of a vehicle detects a side impact; and 


an inflator providing a gas for expansion to this 
side air bag, the side air bag and the inflator 
being respectively contained in an upper por- 
tion and a lower portion of the air bag unit. 

5 

upper attaching means and lower attaching means 
securing the air bag unit to an inner panel of the 
side door, wherein the air teg unit is configured to 
move substantially in parallel toward a vehicle occu- 

w pant compartment during a side impact collision by 
providing at least one of a difference in distance 
between an input position of a side impact and the 
attaching means or a difference in respective 
attaching strengths of each attaching means to the 

15 inner panel. 

[0016] During a side impact collision, the side air 
bag is expanded from the upper portion of the air bag 
unit toward a vehicle occupant compartment to protect 

20 an occupant 

[0017] Since the inflator is contained in the tower 
portion of air bag unit and the side air bag is contained 
in the upper portion of air bag unit, and the air bag unit 
is moved substantially in parallel toward a vehicle occu- 
rs pant compartment during a side impact collision, the 
damages of the inflator and a gas passage portion 
extending from the inflator to the side air bag during a 
side impact collision are reliably prevented, thereby the 
side air bag can reliably be expanded during a side 

30 impact collision. 

[0018] The air bag unit is secured to the inner panel 
of the side door by the upper attaching means and the 
lower attaching means. In addition, by means of provid- 
ing at least one of a difference in distance between an 

35 input position of a side impact load and each attaching 
means or a difference in respective attaching strengths 
of each attaching means to the inner panel, the air bag 
unit is moved substantially in parallel toward a vehicle 
occupant compartment during a side impact collision. 

40 On this account, the air bag unit is configured to move 
substantially in parallel toward a vehicle occupant com- 
partment during a side impact collision by providing at 
least one of a difference in distance between an input 
position of a side impact load and each attaching means 

45 or a difference in respective attaching strengths of each 
attaching means to the inner panel. In typical side 
impact collision, since the side impact load is transfer 
through the outer panel, the impact bar, the inner panel, 
and so on, the input position of the side impact load to 

so the air bag unit is a position of the air bag unit corre- 
sponding to the impact bar. 

[0019] When substantially same load is respec- 
tively acted to the lower attaching means and the upper 
attaching means by a difference in distance to each 
55 attaching means, the lower attaching means and the 
upper attaching means are moved substantially in par- 
allel toward a vehicle occupant compartment Due to 
the synergistic action caused from a difference in dis- 
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tance between an input position of a side impact load 
and each attaching means and a difference in respec- 
tive attaching strengths of each attaching means to the 
inner panel, it may be caused the lower attaching 
means and the upper attaching means to move sub- 
stantially in parallel toward a vehicle occupant, compart- 
ment. 

[0020] According to a third aspect of the present 
invention, a side air bag apparatus for a vehicle com- 
prising: 

a single air bag unit mounted in a side door includ- 
ing; 

a side air bag expanded between an occupant 
and the side door when side impact detecting 
means of a vehicle detects a side impact; and 
an inflator providing a gas for expansion to this 
side air bag, the side air bag and the inflator 
being respectively contained in an upper por- 
tion and a lower portion of the air bag unit, 

upper attaching means and lower attaching means 
securing the air bag unit to an inner panel of the 
side door, wherein the air bag unit is configured to 
allow a lower portion of the air bag unit to swingably 
displace in larger amount than an upper portion of 
the air bag unit during a side impact collision by 
locating the side air bag unit inside an impact bar in 
width direction of a vehicle and setting up a dis- 
tance between the impact bar and the lower attach- 
ing means in vertical direction smaller than a 
distance between the impact bar and the upper 
attaching means in vertical direction. 

[0021] The aforementioned apparatus basically 
takes the same effect as the apparatus of the first 
aspect. That is, when a distance between the impact 
bar and the lower attaching means in vertical direction is 
set up smaller than the distance between the impact bar 
and the upper attaching means in vertical direction, a 
side impact load acting to the lower attaching means 
becomes larger than a side impact load acting to the 
upper attaching means, thereby a lower portion of the 
air bag unit is swingably displaced in larger amount than 
an upper portion of the air bag unit during a side impact 
collision. As a result, the damages of the inflator and a 
gas passage portion extending from the inflator to the 
side air bag during a side impact collision are reliably 
prevented, thereby the side air bag can reliably be 
expanded during a side impact collision as well as the 
apparatus of the first aspect. 

[0022] As a first preferable configuration in the 
apparatuses of the first, second and third aspects, each 
apparatus may further includes a reinforcing member 
provided between the air bag unit and the inner panel 
covering an upper attaching portion to which the air bag 
unit is attached by the upper attaching means and a 


lower attaching portion to which the air bag unit is 
attached by the lower attaching means. Thus, stiffness 
around from the tower attaching portion to the upper 
attaching portion is increased so that it can certainly 
5 prevent that the air bag unit is deformed in folded shape 
between the lower attaching portion and the upper 
attaching portion. 

[0023] As a second preferable configuration in the 
apparatus of the third aspect, the apparatus may further 

10 include a shock-absorbing member provided between 
the air bag unit and the impact bar. Thus a side impact 
load can be absorbed through the shock-absorbing 
member and this reduced load is acted to the air bag 
unit through the shock-absorbing member so that dam- 

15 age, such as local deformation of the air bag unit, can 
certainty be prevented. 

[0024] As a third preferable configuration in the 
apparatuses of the first, second and third aspects, the 
air bag unit may be located between the inner panel and 

20 a door trim, and a containing portion of the inflator may 
be formed to protrude toward a vehicle occupant com- 
partment more than a containing portion of the air bag. 
Further at least part of the inflator-containing portion 
may be located in an internal space of an armrest. In 

25 addition the air bag unit may be secured to the inner 
panel through the lower attaching means at a position 
corresponding to a gas passage forming portion in 
which a gas passage portion is formed for providing a 
gas from the inflator to the side air bag. 

30 [0025] Therefore, by way of making the inflator-con- 
taining portion protrude toward a vehicle occupant com- 
partment more than the air bag containing portion and 
also locating at least part of the inflator-containing por- 
tion in an internal space of an armrest, a side impact 

35 load is acted to the inflator-containing potion as less as 
possible during a side impact collision so that damage 
in the inflator-containing portion can be prevented and 
the internal space of the armrest can be effectively uti- 
lized for locating part of the inflator-containing portion. 

40 [0026] Further since this air bag unit is secured to 
the inner panel through the lower attaching means at a 
position corresponding to a gas passage forming por- 
tion in which a gas passage portion is formed for provid- 
ing a gas from the inflator to the side air bag, it can 

45 prevent that a side impact is precedently acted to the 
inflator. In addition, though the gas passage forming 
portion lacks stiffness due to less thickness in width 
direction of a vehicle comparing with that of the inflator, 
braking down in bended shape by a side impact load 

so can be prevented. 

[0027] In the first preferable configuration, the air 
bag containing portion of the air bag unit may be formed 
to protrude toward the inner panel more than the infla- 
tor-containing portion. In addition, the apparatus may 

55 further include a first opening portion formed in the 
inner panel and opposed to a resultant protruding por- 
tion, wherein the reinforcing member may be formed in 
frame shape surrounding the first opening portion. 
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Thus, since the air bag containing portion is protruded 
toward the inner panel more than the inf lator-containing 
portion and the first opening portion opposed to the pro- 
truding portion is formed in the inner panel, it can make 
a side impact load difficult to act from the inner panel to 
the air bag containing portion. 

[0028] Further, by means of providing the reinforc- 
ing member surrounding the first opening portion, 
strength and stiffness of an attaching structure for 
attaching the air bag unit to the inner panel can be 
increased and strength and stiffness of the inner panel 
in surrounding area of the first opening portion can be 
also increased. 

[0029] In the third preferable configuration, the 
apparatus may further include a first displacement 
allowable portion located between the gas passage 
forming portion and the armrest to allow the gas pas- 
sage forming portion to displace toward a vehicle occu- 
pant compartment during a side impact collision. Thus 
since displacement of the gas passage forming portion 
to a vehicle occupant compartment when the air bag 
unit is deformed to the vehicle occupant compartment 
by acting a side impact load, it can prevent that the gas 
passage forming portion is compressed or deformed in 
bended shape. 

[0030] In the third preferable configuration, the 
apparatus may further include a second displacement 
allowable portion provided between the inflator-contain- 
ing portion and the armrest to allow the inflator-contain- 
ing portion to displace toward a vehicle occupant 
compartment during a side impact collision. Thus, since 
displacement of the inf lator-containing portion toward a 
vehicle occupant compartment is allowed through the 
second displacement allowable portion when the air 
bag unit is displaced toward the vehicle occupant com- 
partment by acting a side impact load, it can make a 
compression load difficult to act to the inf lator-contain- 
ing portion, thereby it can also make the inflator-con- 
taining portion the difficult to be damaged. 
[0031] In the second preferable configuration, the 
apparatus may further include a second opening portion 
formed in the inner panel with being opposed to a lower 
portion of the inflator-containing portion, wherein at 
least part of the shock-absorbing member may be 
located between the impact bar and the lower attaching 
portion to which the air bag unit is attached by the lower 
attaching means. Thus, since the second opening por- 
tion opposed to the lower portion of the inflator-contain- 
ing portion is formed in the inner panel, it can make a 
side impact load difficult to act from the inner panel to 
the inflator-containing portion, thereby ft can also make 
the inf lator difficult to be damaged. In addition, since at 
least part of the shock-absorbing member is located 
between the impact bar and the lower attaching portion 
to which the air bag unit is attached by the lower attach- 
ing means, the load input to the lower attaching portion 
from the impact bar can be absorbed. 
[0032] In the aforementioned preferable configura- 


tions, the apparatus may further include a second 
shock-absorbing member provided at a position corre- 
sponding to the air bag containing portion of the air bag 
unit with being separated from or integrated with the 

5 shock-absorbing member and the position is located 
outside the air bag containing portion in width direction 
of a vehicle. Thus the second shock-absorbing member 
is provided at the outside position corresponding to the 
air bag containing portion so that a side impact load 

w acted to the air bag containing portion can be absorbed, 
thereby its damage can be prevented. 

BRIEF DESCRIPTION OF THE DRAWINGS 


Fig. 1 is a side view showing an automobile accord- 
ing to one embodiment of the present invention. 
Fig. 2 is a side view from inside showing a side door 

20 and a seat of an automobile. 

Fig. 3 is a partial view showing a substantial part of 
a side door and a seat of an automobile. 
Fig. 4 is a perspective view showing a side door. 
Fig. 5 is a sectioned view taken along line V-V of Fig. 

25 4. 

Fig. 6 is a partial side view showing a lumber part of 
an inner panel. 

Fig. 7 is a block diagram showing a electric drive 
system of a side air bag apparatus. 
30 Fig. 8 is a longitucSnal sectional view showing a air 
bag unit. 

Fig. 9 is a side view showing an expanded side air 
bag. 

Fig. 10 is a sectional vim taken along line X-X of 
35 Fig. 9. 

Fig. 1 1 is a sectional view taken along line XI-XI of 
Fig. 9. 

Fig. 12 is a view corresponding to Fig. 5 showing 
another embodiment. 
40 Fig. 1 3 is a perspective view showing a seat device 
having a seat back in which an air bag unit is incor- 
porated. 

Fig. 14 is a view corresponding to Fig. 2 showing 
another embodiment 

45 

DETAILED DESCRIPTION OF THE PREFERED 
EMBODIMENTS 

[0034] Hereinafter, an embodiment of the present 
so invention will be described with reference to drawings. 
[0035] This embodiment is one example in which 
the present invention is applied to a side air bag appara- 
tus equipped in a side door of a pillar-less type (open 
roof type) automobile. 
55 [0036] As shown in Fig. 1 to 4. a pillar-less type 
automobile C has a vehicle body 1, a pair of right and 
left doors 2, and a pair of right and left seats 3. which is 
slidable in frontward and rearward by sliding an upper 


15 [0033] 
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rail 3b secured at a bottom of the seat to a lower rail 3a 
secured on a vehicle floor equipped in an internal of the 
vehicle body 1 . An air bag unit 40 of a side air bag appa- 
ratus 5 is equipped in each side door 2. 
[0037] The side door 2 includes a door tody 10, an 
electric motor-drive type wind sealed glass 11 and a 
door lock mechanism. The air bag unit 40 is mounted in 
a rear portion on the door body 10. A door trim 12 is 
attached to an interior surface of the door tody. An arm- 
rest 13 is provided on a rear portion of the door trim at 
approximately middle portion in vertical direction. Fig. 2 
and Fig. 3 show a view in a driver seat and the reference 
number 9 shown in Fig. 2 indicates a steering wheel. 
[0038] As shown in Fig. 4 and Fig. 5, a rectangular 
opening 15 is formed in the door trim 1 2 above the arm- 
rest 13. A casing 41 of the air bag 40 is inserted from 
internal of the door body into the opening 15. A cover 
member 43 of the casing 41 is faced to a vehicle occu- 
pant compartment to make a substantially continuous 
surface with the door trim 12, that is, to make up part of 
the door trim 12. Thus the side air bag 50 will be 
expanded toward the vehicle occupant compartment 
after the side air bag brakes up the cover member 43. 
[0039] As shown in Fig. 5 and Fig. 6, the door body 
10 comprises an inner panel 20, an outer panel 21 and 
various reinforcing members reinforcing these panels 
20. 21. Metal pipe-like impact bars 22. 23 directed to 
longitudinal direction as one of the aforementioned rein- 
forcing members and a shock-absorbing member 24, 25 
made of such as foamed plastics material are provided 
Inside the door body 10. 

[0040] The side air bag apparatus will be described 
thereinafter. As shown in Fig. 7 to Fig. 9, the side air bag 
apparatus 5 includes a side impact-detecting sensor 30 
as side impact detecting means detecting a side impact, 
a single side air bag 50. which is expanded between an 
occupant and the side door 2 when the side impact 
detecting sensor 30 defects a side impact, and an inf la- 
tor 70 providing a gas for expansion to the side air bag. 
The single air bag unit 40 containing the side air bag 50 
and the inflator 70 is equipped in rear region within the 
side door. 

[00411 ] As shown in Fig. 7, the side impact detecting 
sensor 30 is configured as a integrated side impact sen- 
sor comprising a sensor unit 31, microcomputer (fWC) 
32 connected to the sensor unit 31 , and a drive unit 33 
connected to this microcomputer 32 for outputting a 
driving current to activate the inflator 70 during a side 
impact collision. The sensor 30 is incorporated in lower 
portion of a center pillar. As shown in Fig. 1 and Fig. 2, 
a shape of lower portion of this center pillar 7 is formed 
in getting wider in longitudinal direction as dosing with a 
side sill 8 and is secured to the side sill 8. 
[0042] As shown in Fig. 5, Fig. 6. Fig. 8 and Fig. 9, 
the air bag unit 40 is disposed between the inner panel 
20 and the door trim 12, and includes a casing 41 hav- 
ing rectangular shape in side view and relatively narrow 
width in width direction of the vehicle. The casing 41 


comprises a casing member 42 made of metal and hav- 
ing an opening faced to the vehicle occupant compart- 
ment, and a cover member 43 made of synthetic resin 
and covering this casing member 42 from the vehicle 
s occupant compartment. An air bag containing portion 

44 is formed within substantially upper half of the casing 
41, i.e. an upper portion of the air bag unit 40, and an 
inflator-containing 45 is formed within a vicinity of lower 
end of the casing 41, i.e. a lower portion of the air bag 

io unit 40, in the manner that the inf lator-containing portion 

45 is protruded toward the vehicle occupant compart- 
ment more than the air bag containing portion 44 to be 
formed as a protruded portion. 

[0043] In other word, the air bag containing portion 
is 44 is formed to protrude toward the inner panel 20 more 
than the inflator-containing portion 45. In the air bag 
containing portion 44, the side air bag 50 is contained 
with being folded in roll-like. In the inflator-containing 
portion 45 located under the air bag containing portion 
20 44, the inflator 70 directed to longitudinal direction is 
contained. In addition, a gas passage forming portion 

46 in which a gas passage portion 59 is formed from a 
part of the casing 41 and cover member 43, such as a 
recess portion 47 which is made by inwardly deforming 

25 a part of the cover member 43, is located between these 
containing portions 44,45. 

[0044] With respect to a structure for attaching the 
air bag unit 40 to the side door 2. the air bag unit 40 is 
attached to the inner panel 20 to make the upper potion 

30 and lower portion of the air bag unit 40 displace approx- 
imately in parallel during a side impact collision. 
[0045] That is, as shown in Fig. 5, Fig. 6 and Fig. 8. 
in rear portion of the inner panel, a first opening portion 
26 is formed in an area corresponding to the aforemen- 

35 tioned protruded portion in the air bag containing por- 
tion 44 of the air bag unit 40, and a second opening 
portion 27 is formed in an area corresponding to a lower 
portion of the inflator-containing portion 26, which is 
located just under the first opening portion. A reinforcing 

40 member 28 in rectangular shaped frame is attached 
from inner side in width direction of the vehicle to sur- 
round the first opening portion 26. 
[0046] The air bag unit 40 described above is 
located inside in width direction of the vehicle more than 

45 the impact bar 22. The air bag unit is attached to the 
reinforcing member 28 from inner side in width direction 
of the vehicle through a pair of right and left lower 
attaching portions 40a, 40b as lower attaching means, 
which is disposed in approximately same height as the 

so impact bar 22 and the gas passage forming portion 46 
(gas passage portion 59), and also a pair of right and 
left upper attaching portions 40a, 40b as upper attach- 
ing means, which is disposed above the lower attaching 
portions 40a. 40b. where the air bag containing portion 

55 44 can be seen from inner side in width direction of the 
vehicle through the first opening portion 26. As 
described above, all of the attaching portions 40a to 40d 
are connected ami secured to the reinforcing member 
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28. 

[0047] An breakable portion 48 is formed at an 
upper end portion of the cover member 43 making up 
the air bag containing portion 44 by making a longitudi- 
nally extending V-shaped groove from internal of the air s 
bag containing portion 44. Thus, the side air bag 50 will 
be expanded toward the vehicle occupant compartment 
after braking down this breakable portion 48. Hereat, 
the seat 3 is configured to enable a seat back of the seat 
to slide for moving from a forwardly moved position as 10 
shown by two-dots chain line to a rearward position 
crossed over the air bag unit 40 as shown by solid line 
in Fig. 2. 

[0048] As shown in Fig. 5 and Fig. 8, with attaching 
the air bag unit 40 to the side door 2, at least part of the 
inflator-containing portion 45 is located in an internal 
space of an upper end portion of the armrest. The 
shock-absorbing member 24 described above is located 
to allow its upper end portion to face between the lower 
attaching portions 40a, 40b and the impact bar 22. The 
shock-absorbing member 25 described above is located 
at outward position in width direction of the vehicle cor- 
responding to the air bag containing portion 44. 
[0049] As shown in Fig 8, the upper end portion of 
the armrest 1 3 is pinched by the recess portion 47 of the 
air bag unit 40. Thus, a first displacement allowable por- 
tion 16 is formed between the gas passage forming por- 
tion 46 and the armrest 13 to allow the gas passage 
forming portion 46 to displace toward a vehicle occu- 
pant compartment during a side impact collision. A sec- 
ond displacement allowable portion 17 is provided 
between the inflator-containing portion 45 and the arm- 
rest, which is part of the door trim 1 2 of the side door 2 
to allow the inflator-containing portion 45 to displace 
toward a vehicle occupant compartment during a side 
impact collision. 

[0050] Hereat in typical side impact collision, since 
a side impact load is transferred through the outer panel 
21, the impact bar 22, the inner panel 20, and so on to 
the internal of the door body 1 0, the input position of the 
side impact load to the air bag unit 40 is a position of the 
air bag unit corresponding to the impact bar 22. 
At the same moment, the side impact load is also acted 
to an upper portion of the impact bar 22. As described 
above, the upper end portion of the shock-absorbing 
member 24 is located between the lower attaching por- 
tions 40a, 40b and the impact bar 22. The shock- 
absorbing member 25 is located corresponding to the 
air bag containing portion 44. 

[0051 ] Thus, during a collision, by means of the dif- 
ference in a distance between the impact bar 22, which 
is a side impact input position, and each attaching por- 
tion 40a (40b). 40c (40d), when the lower portion of the 
air bag unit 40 is moved toward the vehicle occupant 
compartment through the shock-absorbing member 24, 
the upper attaching portion 40c, 40d is also move 
toward the vehicle occupant compartment through the 
reinforcing member 28 by the shock-absorbing member 


25 so that the air bag unit 40 would be moved in parallel 
toward the vehicle occupant compartment as shown by 
two-dot chain line in Fig. 8. 

[0052] As shown in Fig. 8 to Fig. 1 1 , the side air bag 
50 is formed into a bursiform product, which can main- 
tain air tight, by joining both peripheral end portions of a 
door side film member 51 for a door side bag portion 
and an occupant side film member 52 for an occupant 
side bag portion. Further, the side air bag 50 includes a 
middle body bag portion 53 as a lower bag portion, 
which is expanded to a position corresponding to a mid- 
dle body MB of an occupant, a head bag portion 54 as 
an upper bag portion, which is expanded to a position 
corresponding to a head MH of an occupant, a partition 
line 57, which makes each bag portions 53, 54 portions 
separate above and below respectively excepting front 
and rear end portions in which two vent passages are 
respectively located, and a tether 58 (control portion) 
located more forward than a gas nozzle 71 of the inf lator 
in the lower end area of the side air bag 50. Hereat. the 
middle body bag portion 53 and the head bag portion 54 
are formed by integrating both bag films 51 , 52. 
[0053] The irtflafor 70. for example, has a structure 
in which a gas generating material is contained in a lon- 
gitudinally long cylindrical case and the gas generating 
material causes a reaction by driving current output 
from the drive unit 33 of the side impact defecting sen- 
sor 30 to instantaneously generate a gas for expansion 
during a side impact collision. A number of gas nozzles 
71 for blowing out a gas for expansion into the side air 
bag 50 are provided at an rear portion of this inf lator 70. 
The lower end of the side air bag is secured within the 
inflator-containing portion 45 to airtightly cover the inf la- 
tor. The gas passage portion 59 is formed at a position 
corresponding to the gas passage forming portion 46 for 
providing a gas from the irtflafor 70 to the side air bag 
50. 

[0054] As shown in Fig. 9, the side air bag is config- 
ured to be upward and agley rearward expanded from 
the air bag unit 40. In expanded condition of the side air 
bag, its front end is shaped into a front vertical portion 
60, which rises up approximately vertically upward from 
a front end of the air bag unit 40, and its rear end is 
shaped into a rear slanted portion 61, which linearly 
extends upward agley rearward from a rear end of the 
air bag unit 40. Further, an upper front end portion of the 
expanded side air bag is shaped into a slanted portion 
62, which linearly slants approximately in parallel with 
the partition Iine57 to get lower as going forward, In its 
upper end portion, it is shaped into a horizontally linear 
horizontal portion 63, which is continuously connected 
to the slanted portion 62, and a rear end potion of the 
upper end portion is shaped into curved portion 64, 
which connects to the rear slanted portion 61 and the 
horizontal portion 63. 

[0055] This side air bag 50 is configured to enable 
to be expanded between an occupant sitting on the seat 
3 and the side door 2 even if a longitudinal position of 
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the seat 3 is adjusted to change a longitudinal position 
of the occupant. That is, the seat 3 equipped in the vehi- 
cle body 1 of this embodiment is configured to enable to 
longitudinally slide between two-dots chain line and 
solid line shown in Fig. 2, and the side air bag has a lon- 
gitudinal length to enable to be expanded between an 
occupant sitting on the seat 3 and the side door 2 even 
if the seat is adjusted in any longitudinal sliding position. 
[0056] The partition line 57 is longitudinally formed 
by linearly sewing up (or bonding) over a predetermined 
distance to couple the door side bag film 51 and the 
occupant side bag film 52. Therefore, in the side air bag 
50, a thickness of a portion around the partition line 57 
in width direction of the vehicle would be smaller than 
that of other portion of the side air bag. Further, in the 
expanded condition, the side air bag 50 is configured to 
allow a front portion of the side air bag to be lower to 
horizontal direction as going forward, i.e. to allow a rear 
portion of the side air bag to be higher as going rear- 
ward substantially along a slanting straight line. In addi- 
tion, the side air bag is configured to make it expand in 
the direction of around a lower end of the curved portion 
64 located around the upper end of the side air bag rear 
end during its expansion. 

[0057] A distance between the partition line 57 and 
the rear slanted portion 61 is also configured to get nar- 
rower as going upward. The slanted potion 62 
described above is also shaped into a slanting line 
approximately in parallel with the partition line 57. 
[0058] Hereat a position and an inclination of the 
partition line 57 in the expanded condition will be 
described. A front portion of the partition line 57 is posi- 
tioned under a belt line 6, while a rear portion of the par- 
tition line 57 is positioned above the belt line 6. That is, 
the partition line 57 is set up to position corresponding 
to the side of a neck portion of an occupant all the time. 
[0059] The seat position is generally adjusted 
depending on body height of an occupant or the like. In 
this case, assuming that the seat 3 is adjusted to slide 
frontward more as shorter body height, a locus of a neck 
position of an occupant is slanted more as going for- 
ward. The position and inclination of the partition line 57 
is set up to be along the locus. 

[0060] In the expanded condition, the tether 58 
described above is formed by horizontally sewing up 
over a predetermined length to couple the door side bag 
film 51 and the occupant side bag film 52 at a position 
corresponding to a line between the gas nozzle 71 of 
the inflator 70 and a front vent passage 55 in order to 
control a gas flow to the front portion of the side air bag 
50 so that the gas would be flown into the rear portion of 
the side air bag 50 by priority. 

[0061] Hereat as apparent from Fig. 9, the side air 
bag 50 has a longitudinal length to enable it to be 
expanded between an occupant on the seat 3 and the 
side door 2 even if the seat 3 is adjusted in any longitu- 
dinal sliding position. That is, the side air bag 50 is con- 
figured to allow a longitudinal distance between the 


inflator 70 and its rear end to be larger than a longitudi- 
nal distance between the inflator 70 and its front end in 
the expanding condition. However, since the gas nozzle 
71 is located at the rear portion of the inflator 70, the 

5 tether 58 is formed at a front side of the gas nozzle 71 , 
and the partition line 57 is formed in a straight line 
slanted to be higher as going rearward, a gas from the 
inflator 70 is f lowr^rrto the rear potion of the side air bag 
50 by priority so that an expansion of the rear portion of 

10 the side air bag is facilitated during its expansion. 

[0062] A function and an effect of the side air bag 
apparatus 5 configured as such. In the case that other 
automobile collides against this automobile C in lateral 
direction, in the side air bag apparatus 5, when a side 

15 impact sensor 30 detects a side impact, the gas for 
expansion generated from the inflator 70 is provided to 
the side air bag 50. The side air bag 50 is then 
expanded from the upper portion of the air bag unit 40 
toward the vehicle occupant compartment and the side 

20 air bag 50 is then upward and agley rearward expand 
between an occupant and the side door 2 within an 
instantaneous term before an occupant secondarily col- 
lides against a side door due to the side impact, thereby 
the occupant is stopped by the expanded side air bag to 

25 be protected. 

[0063] For the start, during a side impact collision of 
this automobile C, as described above, since the side 
impact load is transferred through the outer panel 21, 
the impact bar 22, the inner panel 20, and so on, the 

30 input position of the side impact load to the air bag unit 
40 is mainly a position of the air bag unit corresponding 
to the impact bar 22. At the same moment, some side 
impact load is also acted to an upper portion of the 
impact bar 22. That is, after the side impact load of the 

35 impact bar 22 is absorbed by the shock-absorbing 
member 24, the load is transferred to the lower attach- 
ing portions 40a, 40b through the reinforcing member 
28. The side impact load acting the shock-absorbing 
member 24 is also absorbed and is then transferred the 

40 upper attaching portion 40c, 40d through the reinforcing 
member 28. 

[0064] At this moment, by means of providing the 
reinforcing member 28 surrounding the first opening 
portion 26, stiffness in a structure for attaching the cur 

45 bag unit 40 to the inner panel 20 and strength and stiff- 
ness of the inner panel 20 in the vicinity of the first open- 
ing portion 26 are strengthened, thereby damages of 
the air bag unit 40, such as local deformation, can relia- 
bly be prevented. Now, 6ince the air bag containing por- 

so tion 44 is protruded toward the inner panel 20 more than 
the inflator-containing portion 45, and the first opening 
portion 26 opposed to its protruded portion is formed in 
the inner panel 20, damage of the side air bag can be 
prevented by absorbing a side impact load acting to the 

55 air bag containing portion 44 from the inner panel 20. 
[0065] Further, since the air bag unit 40 is secured 
to the inner panel 20 through the lower attaching por- 
tions 40a, 40b at the position corresponding to the gas 
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passage forming portion 46 in which the gas passage 
portion 59 is formed for providing a gas to the side air 
bag 50, it can prevent that a side impact load acts to the 
inflator and the gas passage forming portion 46 is bro- 
ken by bending. Since the first displacement allowable 5 
portion 16 is provided between this gas passage form- 
ing portion 46 and the armrest 13. when the air bag unit 
40 is displaced toward the vehicle occupant compart- 
ment due to an action of a side impact load, a displace- 
ment of the gas passage forming portion 46 is allowed 
through the first displacement allowable portion 16 so 
that it can prevent the gas passage forming portion 46 is 
compressed or deformed in bended shape. 
[0066] In addition, since the inf lator-containing por- 
tion 45 is protruded toward the vehicle occupant com- 
partment more than the air bag containing portion 44 
and the upper end of the inf lator-containing portion 45 is 
located in the internal space of the armrest 13, a side 
impact load does not allow to act to the inf lator-contain- 
ing portion 45 during a side impact collision so that 
damage of the inf lator-containing portion 45 can be pre- 
vented. Since the second displacement allowable por- 
tion 17 is also provided between the inflator -containing 
portion 45 and the armrest 13. when the air bag unit 40 
is displaced toward the vehicle occupant compartment 
due to an action of a side impact load, a displacement of 
inflator -containing portion 45 is allowed through the 
second displacement allowable portion 17 so that a 
compression load is hardly acted to the inflator -contain- 
ing portion 45, thereby the inflator-containing portion is 
hardly damaged. 

[00S7] Thereto, since the second opening portion 
27 opposed to the lower portion of the inf lator-contain- 
ing portion 45 is formed in the inner panel 20, the side 
impact load, which is acted from an inner panel 20 to the 
inf lator-containing portion 45, is absorbed so that dam- 
age of the inflator 70 can be prevented. Thus, during a 
collision, with causing no damage and bending portion 
in the air bag unit 40 and maintaining the shape of the 
air bag unit, by means of the difference in a distance 
between the impact bar 22 and each upper/lower 
attaching portions 40a (40b), 40c (40d), when the lower 
portion of the air bag unit 40 is moved toward the vehicle 
occupant compartment through the shock-absorbing 
member 24, the upper attaching portion 40c, 40d is also 
move toward the vehicle occupant compartment 
through the reinforcing member 28 by the shock- 
absorbing member 25 so that the air bag unit 40 would 
be moved in parallel toward the vehicle occupant com- 
partment as shown by two-dot chain line in Fig. 8. 
[0QS8] As a result, damages of the inflator 70 and 
the gas passage 59 extending from the inflator 70 to the 
side air bag 50 during a side impact collision can reliably 
be prevented so that the side air bag 50 can certainly be 
expanded. 

[C0S9] During expanding the side air bag 50, the 
tether 58 controls (restricts) the expansion in width 
direction of a portion of the side air bag 50 where the 


tether 58 and its vicinity is located and also a gas flow 
from the gas nozzle 71 of the inflator 70 to the front vent 
passage 55 so that the gas blown out from the gas noz- 
zle 71 would be flown into the rear portion of the side air 
bag 50 along the partition line 57 and the rear slanted 
portion 61 by priority and rapidly. In addition, the flow 
rate of the gas to the upper rear portion of the side air 
bag can be increased so that a delay of expansion in the 
rear portion to the front portion of the side air bag 50 
can certainly be restrained. 

[0070] That is, for stopping a head MH of a occu- 
pant after stopping a middle body of the occupant dur- 
ing a side impact collision, the gas flow from the middle 
body bag portion 53 to the head bag portion 54 is con- 
trolled by the partition line 57, which makes the middle 
body bag portion 53 and the head bag portion 54 sepa- 
rate above and below respectively excepting front and 
rear end portions in which two vent passages are 
respectively located so as to relay a expansion of the 
head bag portion 54 to the middle body bag portion 53. 
In this moment, the middle body bag portion 53 is 
expanded over an inner side of the door body 10, while 
the head bag portion 54 is expanded over an inner side 
of a part of the wind sealed glass 11. which is upside 
more than the belt line 6. 

[0071] As described above, the side air bag 50 has 
a longitudinal length to enable it to be expanded 
between an occupant on the seat 3 and the side door 2 
even if the seat 3 is adjusted in any longitudinal sliding 
position. For achieving this, the side air bag 50 is config- 
ured to allow a longitudinal distance between the inflator 
70 and its rear end to be larger than a longitudinal dis- 
tance between the inflator 70 and its front end in the 
expanding condition. However, since the gas nozzle 71 
is located at the rear portion of the inflator 70, the tether 
58 is formed at the front side of the gas nozzle 71 , and 
the partition line 57 is formed in a straight line slanted to 
be higher as going rearward, a guide function tor lead- 
ing a gas tor expansion from the inflator 70 to rearward 
upward (i.e. into the rear potion of the head bag portion 
54) becomes smooth to allow the gas to flow into the 
rear portion of the side air bag by priority. Thus, during 
expansion of the side air bag, an expansion perform- 
ance of the rear portion becomes higher comparing with 
that of its front portion so that expansion delay of the 
rear portion can be avoided. 

[0072] In addition, the automobile C described 
above is a pillar-less type, in which an upper end posi- 
tion of a pillar vertically disposed on the side of a front 
seat and also on a rear side of the side door 2 for a front 
seat, is configured to have substantially same height as 
that of the belt line 6. Since the shape of lower portion 
of this pillar is formed in getting wider in longitudinal 
direction as closing with the side sill 8 to assure its stiff- 
ness and is then secured to the side sill 8. a tower rear 
end portion of the side door 2 has to go frontward and 
the layout position of the air bag unit 40 equipped in the 
side door 2 inevitably be positioned frontward. There- 
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fore, an effect cased from a structure in which the air 
bag unit is located frontward comes to the front more. 
[0073] As a result, the side air bag 50 can effec- 
tively stop an occupant to protect him independently of 
a longitudinal position of the occupant to the side air bag 5 
50. Further, during a side impact collision, since the 
upper and lower portions of the air bag unit 40 is dis- 
placed toward the vehicle occupant compartment 
approximately in parallel, there never causes such a risk 
that, during a side air bag is expanded, the side air bag 
gives a shock to an occupant due to the fact that the air 
bag is slanted to allow an expanded direction of the side 
air bag 50 to direct to the occupant. That is. the 
expanded direction of the side air bag 50 can reliably be 
directed upward, and the side air bag 50 can reliably be 
expanded between an occupant and the side door 2. 
[0074] In the expanded condition of the side air bag 
50, since the rear end portion of the upper end portion 
is shaped into curved portion 64, and the partition line 
57 shaped into straight line is directed to the vicinity of 
the lower end of the curved portion 64, a gas for expan- 
sion guided by the partition line 57 is flown frontward by 
the guide function of the curved portion 64 after filling it 
up into the rear portion of the head bag portion 54 so 
that the front portion of the head bag portion 54 can also 
reliably be expanded. 

[0075] In the expanded condition of the side air bag 
50, since the partition line 57 is slanted in longitudinal 
direction to horizontal line and the front portion of the 
partition line 57 is positioned under a belt line 6, while a 
rear portion of the partition line is positioned above the 
belt line, i.e. the partition line 57 intersects with the belt 
line, the partition line 57 never be in parallel with the belt 
line, i.e. it never be in parallel with a swing axis around 
which a head portion MH of an occupant is swung dur- 
ing a side impact collision so that the side air bag 50 
would hardly be bended along the partition line. That is, 
the expanded head bag portion has stiffness against a 
bending, thereby even when the head bag portion 54 
does not be supported by such as the wind sealed glass 
1 1 , the vehicle body 1 , and the like, at the upper side of 
the belt line, the side air bag 50 is hardly bended at the 
position of the partition line so that a performance of the 
head bag portion 54 in stopping a head portion MH. 
Finally, a protective function for protecting a head por- 
tion MH of an occupant by the head bag portion 54 dur- 
ing a side impact collision can significantly be 
enhanced. 

[0076] Due to the enhancement of the protective 
function in the head bag portion, the side air bag 50 can 
be small in size and this side air bag apparatus 5 can 
also be applied to a pillar-less type (open roof type) 
automobile C. Further, the side air bag 50 can be small 
in size, thereby an expanding timing can be set up to 
cause no delay of expanding timing in the head bag por- 
tion 54 to expanding timing in the middle body bag por- 
tion 53. 

[0077] As shown in Fig. 9, a position and an inclina- 


tion of the partition line 57 in the expanded condition is 
slanted lower as going frontward to make the partition 
line 57 position on the side of a neck portion of an occu- 
pant. Thus, since the seat position is generally adjusted 
to slide frontward more as shorter body height or seated 
height, such as for a child, the partition line 57 can be 
positioned on the side of a neck portion on an occupant 
independently of size in body height of an occupant and 
the like by setting up the partition line 57 lower as going 
forward, thereby the middle body bag portion 53 can 
reliably be expanded to a position corresponding to a 
middle body portion MB, and also the head bag portion 
reliably be expanding to a position corresponding to a 
head portion MH. 

[0078] Further, as described above, since this auto- 
mobile is a pillar-less type (open roof type), especially in 
the case that the wind sealed glass 1 1 is opened, even 
when the head bag portion 54, which has just stopped a 
head portion MH of an occupant during a side impact 
collision, cannot be supported by a pillar, the partition 
line 57 intersects with the belt line 6 by way of making 
the partition line 57 lower as going frontward. Thus, the 
side air bag can significantly be small in size. In addi- 
tion, though the upper front end portion of the side air 
bag 50 is shaped into a slanted portion 62, which slants 
approximately in parallel with the partition Iine57 to get 
lower as going forward, a head portion MH of an occu- 
pant can certainly be stopped by the head bag portion 
54. Thus, the side air bag 50 can be small in size, and 
this is advantageous for cost reduction. 
[0079] When the side air bag apparatus 5 is config- 
ured as described above and the longitudinal length of 
the side air bag 50 is also configured to enable the side 
air bag to be expanded between an occupant on the 
seat 3 and the side door 2, a middle body portion MB. 
MBL and a head portion MH, MHL of the occupant on 
the seat 3 can effectively be stopped to be protected by 
the middle body bag portion 53 and the head bag por- 
tion 54 of the side air bag 50 respectively. Hereat, since 
the side air bag 50 is formed into a bursiform product by 
joining both peripheral end portions of the door side film 
member 51 and the occupant side film member 52, the 
entire structure of the side air bag 50 and the structure 
of the partition line 57 can be simplified and its excellent 
reliability can also be given. 

[0080] As shown in Fig. 12, even when no shock- 
absorbing member is provided outwardly in width direc- 
tion of the vehicle at a position corresponding to the air 
bag containing portion 44 and further the distance 
between the impact bar 22 and the lower attaching por- 
tions 40a, 40b is set up smaller than the distance 
between the impact bar 22 and the upper attaching por- 
tion 40c. 40d. the side impact load acted to the lower 
attaching portions 40a. 40b becomes larger than the 
side impact load acted to the upper attaching portion 
40c, 40d. Particularly, even when a side impact load is 
intensively acted to a position corresponding to a height 
of the impact bar 22 depencBng on collision condition, 
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larger side impact load is acted to the lower attaching 
portions 40a, 40b 

[0081] In such side impact collision, as shown by 
two-dots chain line, since the lower portion of the air bag 
unit 40 is swingably displaced more than the upper por- s 
tion of the air bag unit, damage of the inflator and the 
gas passage portion 59 extending to the side air bag 50 
during the side impact collision is prevented so that the 
side air bag 50 can certainly be expanded during the 
side impact collision. In this case, since the third allow- 10 
able portion 18 by which the inflator-containing portion 
45 is allowed to upwardly displace, is provided, when 
the air bag unit 40 is displaced by acting a side impact 
load, the displacement of the gas passage forming por- 
tion 46 toward the vehicle occupant compartment is 
allowed through this allowable portion 18, thereby the 
gas passage forming portion can avoid to be com- 
pressed or be deformed in bended shape. 
[0082] With reference to Fig. 13 to Fig. 14, a seat 
mounting type side air bag apparatus, which is 
equipped in a seat back of a seat device of a pillar-less 
type (open roof type) automobile C will be described 
thereafter. 

[0083] First, a seat mounting type side air bag 
apparatus, which is incorporated in a seat back 4A of a 
driver's seat 3A in automobile C will be described. 
[0084] A seat back frame 75 made of steel pipe is 
provided around a peripheral portion of rear side of the 
seatback 4A. A pad member 76 made of synthetic 
formed plastic material is attached to a spring member 
(not shown), which is secured to this seatback frame 75. 
A superficial member 77A covers a surface of this pad 
member. Rising portions 4a are formed at both right and 
left sides of the seatback 4A. 

[0085] The side air bag apparatus 5A will be 
described thereinafter. The side air bag apparatus 5A 
comprises a side impact detecting sensor (not shown) 
for detecting a side impact and side air bag unit 40 A. 
The side air bag unit 40A is located within a containing 
portion formed in the pad member 76 at a middle area 
of a portion near to the right edge of the seatback 4A 
and is also secured to the seatback frame 75. The side 
air bag unit 40 A included a inflator (not shown), a folded 
side air bag 50 A, and a case in which the inflator and 
the side air bag 50A are contained. The pad member 76 
located at front side of the containing portion is adapted 
to be partially breakable to allow the side air bag 50A to 
expand forward. 

[0086] This side air bag 50a is also configured to 
vertically extend as same as the aforementioned 
embodiment, and a partition line 57 is also formed by 
which an upper head bag portion 54A corresponding to 
a head portion MH and a lower middle body bag portion 
53A corresponding to a middle body portion MB is com- 
parted as same as the embodiment described above. 
That is, in a expanded condition of the side air bag 50 A, 
the partition line 57A is slanted in longitudinal direction 
to horizontal line and the front portion of the partition 


line 57A is positioned under a belt line 6, while a rear 
portion of the partition line is positioned above the belt 
line 6, i.e. the partition line 57A is formed to intersect 
with the belt line 6. Hereat, the partition line 57A may be 
formed to make the front position above a belt line 6 and 
to make the rear portion position under the belt line 6. 
[0087] When other automobile collides against this 
automobile C from lateral direction, a side impact is 
detected by a side impact sensor, the gas for expansion 
generated from the inflator is provided to the side air 
bag 50A, and the side air bag 50A is then expanded 
from air bag unit 40 A between an occupant and the side 
door within an instantaneous term before an occupant 
secondarily collides against a side door due to the side 
impact, thereby the occupant is stopped by the 
expanded side air bag to be protected. That is, for firstly 
stopping a middle body MB of the occupant (driver) and 
then stopping a head MH of a occupant after during a 
side impact collision, the gas flow from the middle body 
bag portion 53A to the head bag portion 54B is control- 
led by the partition line 57A so that the expansion in the 
middle body bag portion 53A to the expansion in the 
head bag portion 54B can be delayed. 
[0088] Further, in the expanded condition of the 
side air bag 50A, since the partition line 57A is slanted 
in longitudinal direction to horizontal line and the front 
portion of the partition line 57A is positioned under a 
belt line 6. while a rear portion of the partition line is 
positioned above the belt line, i.e. the partition line 57A 
intersects with the belt line, the partition line 57A never 
be in parallel with the belt line 6, i.e. it never be in paral- 
lel with a swing axis around which a head portion MH of 
an occupant is swung during a side impact collision so 
that the side air bag 50A would hardly be bended along 
the partition line 57A. Thus, a protective function for pro- 
tecting a head portion MH of a occupant by the head 
bag portion 54A during a side impact collision can sig- 
nificantly be enhanced as well as the embodiment 
described above. 

[0089] In addition, since no relative position 
between an occupant and the side air bag 50A changes 
©/en if the seat 3A is slid to change its longitudinal posi- 
tion, the side air bag 50 can be small in size, and this is 
advantageous for cost reduction 
[0090] Another embodiment modified the afore- 
mentioned embodiment will be described thereinafter. 

1) The partition line may be formed into a curved 
line. 

2) The shock-absorbing member 24, 25 located 
within the door body 10 may be configured as big 
size one vertically extending with being integrated. 

3) The partition line 57, 57A may be formed to com- 
part the head bag portion 54. 54A and the middle 
body bag portion 53. 53A excepting a side portion 
in which the rear bent passage 56 is located. 

4) A strength of a portion of the reinforcing member 
28, by which the first opening portion 26 is sur- 
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rounded, corresponding to the lower attaching por- 
tion 40a, 40b may be set up weaker than a strength 
of a portion of the reinforcing member 28 corre- 
sponding to the upper attaching portion 40c, 40d. In 
addition, a strength of a portion of the inner pane! 5 
20 corresponding to the lower attaching portion 
40a, 40b may be set up weaker than a strength of a 
portion of the inner panel 20 corresponding to the 
upper attaching portion 40c, 40d. That is, by means 
of a difference in respective attaching strengths 10 
between the upper attaching portion 40c, 40d and 
the lower attaching portion 40a, 40b, it may be con- 
figured to allow a amount of displacement of the 
lower portion of the air bag unit 40 toward the vehi- 
cle occupant compartment to be larger than a 15 
amount of displacement of the upper portion of the 
air bag unit 40 toward the vehicle occupant com- 
partment. IN this case, damages of the inflator 70 
and a gas passage portion 59 extending from the 
inflator 70 to the side air bag 50 during a side 20 
impact collision are reliably prevented, thereby the 
side air bag 50 can reliably be expanded during a 
side impact collision. 

5) With respect to the aforementioned embodi- 
ments, various change and modification may be 25 
added in accordance with well-known or conven- 
tional technologies and technologies which is 
apparent to a person skilled in the art. 

6) It is apparent that the present invention can be 
applied to various side air bag apparatuses incor- so 
porated in a side door or a seatback of a seat 
device of various vehicle other than the pillar-less 
type (open-roof type). 

[0091] Various effects on the present invention will 35 
be described thereinafter. 

[0092] According to the first aspect of the present 
invention, since the inflator is contained in the lower por- 
tion of air bag unit and the side air bag is contained in 
the upper portion of air bag unit, and the lower portion of 40 
the air bag unit is swingably displaced in larger amount 
than the upper portion of the air bag unit during a side 
impact collision, the damages of the inflator and a gas 
passage portion extending from the inflator to the side 
air bag during a side impact collision are reliably pre- 45 
vented, thereby the side air bag can reliably be 
expanded during a side impact collision. 
[0093] By use of one of a difference in distance 
between each attaching means and a difference in 
respective attaching strengths, the lower portion of the so 
air bag unit is swingably displaced in larger amount than 
the upper portion of the air bag unit during a side impact 
collision. It can utilize a component, which is necessary 
for attaching the air bag unit to the inner panel, for mak- 
ing the lower portion of the air bag unit swingably dis- ss 
place in larger amount than the upper portion of the air 
bag unit during a side impact collision. 
[0094] According to the second aspect of the 


present invention, since the inflator is contained in the 
lower portion of air bag unit and the side air bag is con- 
tained in the upper portion of air bag unit, and the cur 
bag unit is moved substantially in parallel toward a vehi- 
cle occupant compartment during a side impact colli- 
sion, the damages of the inflator and a gas passage 
portion extending from the inflator to the side air bag 
during a side impact collision are reliably, prevented, 
thereby the side air bag can reliably be expanded during 
a side impact collision. By use of one of a difference in 
distance between each attaching means and a differ- 
ence in respective attaching strengths, the air bag unit 
is moved substantially in parallel toward a vehicle occu- 
pant compartment during a side impact collision. It can 
utilize a component, which is necessary for attaching 
the air bag unit to the inner panel, for making the air bag 
unit move substantially in parallel toward a vehicle occu- 
pant compartment during a side impact collision. 
[0095] According to the third aspect of the present 
invention, since a distance between the impact bar and 
the lower attaching means in vertical direction is set up 
smaller than the distance between the impact bar and 
the upper attaching means in vertical direction, a lower 
portion of the air bag unit is swingably displaced in 
larger amount than an upper portion of the air bag unit 
during a side impact collision. As a result, the damages 
of the inflator and a gas passage portion extending from 
the inflator to the side air bag during a side impact colli- 
sion are reliably prevented, thereby the side air bag can 
reliably be expanded during a side impact collision as 
well as the apparatus of the first aspect. In addition, it 
can utilize a component, which is necessary for attach- 
ing the air bag unit to the inner panel, for making the 
lower portion of the air bag unit swingably displace in 
larger amount than the upper portion of the air bag unit 
during a side impact collision. 
[0096] According to the first preferable configura- 
tion, since a reinforcing member is provided between 
the air bag unit and the inner panel covering an upper 
attaching portion to which the air bag unit is attached by 
the upper attaching means and a lower attaching por- 
tion to which the air bag unit is attached by the lower 
attaching means, stiffness around from the lower 
attaching portion to the upper attaching portion is 
increased so that it can certainty prevent that the air bag 
unit is deformed in folded shape between the lower 
attaching portion and the upper attaching portion. This 
configuration includes one of the same effects as the 
apparatus according to the first to third aspects. 
[0097] According to the second preferable configu- 
ration, since a shock-absorbing member is provided 
between the air bag unit and the impact bar. a side 
impact load can be absorbed through the shock-absorb- 
ing member and this reduced load is acted to the air bag 
unit through the shock-absorbing member so that dam- 
age, such as local deformation of the air bag unit, can 
certainly be prevented. This configuration includes the 
same effects as the apparatus according to the third 
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aspect. 

[0098] According to the third preferable configura- 
tion, since a containing portion of the irrflator is formed 
to protrude toward a vehicle occupant compartment 
more than a containing portion of the air bag, and at 
least part of the inflator-containing portion is located in 
an internal space of an armrest, a side impact load is 
acted to the inflator-containing potion as less as possi- 
ble during a side impact collision so that damage in the 
inflator-containing portion can be prevented and the 
internal space of the armrest can be effectively utilized 
for locating part of the inflator-containing portion. Fur- 
ther since the air bag unit is secured to the inner panel 
through the lower attaching means at a position corre- 
sponding to a gas passage forming portion in which a 
gas passage portion is formed for providing a gas from 
the inf lator to the side air bag, it can prevent that a side 
impact is precedently acted to the irrflator. In addition, 
though the gas passage forming portion lacks stiffness 
due to less thickness in width direction of a vehicle com- 
paring with that of the irrflator, braking down in bended 
shape by a side impact load can be prevented. This 
configuration includes one of the same effects as the 
apparatus according to the first to third aspects. 
[0099] According to the fourth preferable configura- 
tion, since the air bag containing portion is formed to 
protrude toward the inner panel more than the inflator- 
containing portion, and the first opening portion is 
formed in the inner panel and is opposed to a resultant 
protruding portion, it can make a side impact load diffi- 
cult to act from the inner panel to the air bag containing 
portion. Further since the reinforcing member is also 
formed in frame shape surrounding the first opening 
portion, strength and stiffness of an attaching structure 
for attaching the air bag unit to the inner panel can be 
increased and strength and stiffness of the inner panel 
in surrounding area of the first opening portion can be 
also increased. This configuration includes the same 
effect as the apparatus according to the first preferable 
configuration. 

[0100] According to the fifth preferable configura- 
tion, a first displacement allowable portion is located 
between the gas passage forming portion and the arm- 
rest to allow the gas passage forming portion to dis- 
place toward a vehicle occupant compartment during a 
side impact collision. Thus since displacement of the 
gas passage forming portion to a vehicle occupant com- 
partment when the air bag unit is deformed to the vehi- 
cle occupant compartment by acting a side impact load, 
it can prevent that the gas passage forming portion is 
compressed or deformed in bended shape. This config- 
uration includes the same effect as the apparatus 
according to the third preferable configuration. 
[0101] According to the sixth preferable configura- 
tion, a second displacement allowable portion is pro- 
vided between the inflator-containing portion and the 
armrest to allow the inflator-containing portion to dis- 
place toward a vehicle occupant compartment during a 


side impact collision. Thus, since displacement of the 
inflator-containing portion toward a vehicle occupant 
compartment is allowed through the second displace- 
ment allowable portion when the air bag unit is dis- 

s placed toward the vehicle occupant compartment by 
acting a side impact load, it can make a compression 
load difficult to act to the inflator-containing portion, 
thereby it can also make the inflator-containing portion 
the difficult to be damaged. This configuration includes 

w the same effect as the apparatus according to the third 
preferable configuration. 

[01 02] According to the seventh preferable configu- 
ration, since a second opening portion is formed in the 
inner panel with being opposed to a lower portion of the 

is inflator-containing portion, wherein at least part of the 
shock-absorbing member is located between the impact 
bar and the lower attaching portion to which the air bag 
unit is attached by the lower attaching means, it can 
make a side impact load difficult to act from the inner 

20 panel to the inflator-containing portion, thereby it can 
also make the irrflator difficult to be damaged. In addi- 
tion, since at least part of the shock-absorbing member 
is located between the impact bar and the lower attach- 
ing portion to which the air bag unit is attached by the 

25 lower attaching means, the load input to the lower 
attaching portion from the impact bar can be absorbed. 
This configuration includes the same effect as the appa- 
ratus according to the second preferable configuration. 
[01 03] According to the eighth preferable conf igura- 

30 tions, since a second shock-absorbing member is pro- 
vided at a position corresponding to the air bag 
containing portion of the air bag unit with being sepa- 
rated from or integrated with the shock-absorbing mem- 
ber and the position is located outside the air bag 

35 containing portion in width direction of a vehicle, a side 
impact load acted to the air bag containing portion can 
be absorbed, thereby its damage can be prevented. 
This configuration includes one of the same effects as 
the apparatus according to the first to seventh prefera- 

40 We configuration. 

Claims 

1 . A side air bag apparatus for a vehicle comprising: 

45 

a single air bag unit (40A) mounted in a side 
door including; 

a side air bag (50A) expanded between an 
occupant and said side door (2) when side 

so impact detecting means (30) of said vehicle 

detects a side impact; and 
an inf lator (70) providing a gas for expansion to 
this side air bag. said side air bag and said 
irrflator being respectively contained in an 

55 upper portion and a lower portion of said air 

bag unit, characterized in that 
upper attaching means (40c, 40d) and lower 
attaching means (40a. 40b) securing said air 
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bag unit to an inner panel (20) of said side door, 
wherein said air bag unit is configured to be 
moved approximately in parallel toward a vehi- 
cle occupant compartment or to allow a lower 
portion of said air bag unit to be swingably dis- 5 
placed in larger amount than an upper portion 
of said air bag unit during a side impact colli- 
sion by providing at least one of a difference in 
distance between an input position of a side 
impact load and each attaching means or a dif- w 
ference in the respective attaching strengths of 
each attaching means to said inner panel. 

2. A side air bag apparatus for a vehicle comprising: 

15 

a single air bag unit mounted in a side door 
including; 

a side air bag expanded between an occupant 
and said side door when side impact detecting 
means of said vehicle detects a side impact; 20 
and 

an inf later providing a gas for expansion to this 
side air bag, said side air bag and said inflator 
being respectively contained in an upper por- 
tion and a lower portion of said air bag unit. 25 
characterized in that 

upper attaching means and lower attaching 
means securing said air bag unit to an inner 
panel of said side door, wherein said air bag 
unit is located inside an impact bar (22) in width 30 
direction of said vehicle and a distance 
between said impact bar and said lower attach- 
ing means in vertical direction is set up smaller 
than a distance between said impact bar and 
said upper attaching means in vertical direc- 35 
tion. 

3. A side air bag apparatus as defined in claim 2 which 
further includes a shock-absorbing member (24) 
provided between said air bag unit and said impact 40 
bar. 

4. A side air bag apparatus as defined in claim 2 or 3 
which further includes a second opening portion 
(27) formed in said inner panel with being opposed 45 
to a iower portion of said inf later-containing portion, 
wherein at least part of said shock-absorbing mem- 
ber is located between said impact bar and said 
lower attaching portion to which said air bag unit is 
attached by said lower attaching means. so 

5. A side air bag apparatus as defined in claim 3 and 
4 which includes a second shock-absorbing mem- 
ber provided at a position corresponding to said air 
bag containing portion of said air bag unit with 55 
being separated from or integrated with said shock- 
absorbing member, said position being located out- 
side said air bag containing portion in width direc- 


tion of said vehicle. 

6. A side air bag apparatus as defined in one of the 
preceding claims which further includes a reinforc- 
ing member provided between said air bag unit and 
said inner panel covering an upper attaching por- 
tion to which said air bag unit is attached by said 
upper attaching means and a lower attaching por- 
tion to which said air bag unit is attached by said 
lower attaching means. 

7. A side air bag apparatus as defined in claim 6, 
wherein said air bag containing portion of said air 
bag unit is formed with protruding toward said inner 
panel more than said inflator-corrtaining portion, 
and side air bag apparatus further included a first 
opening portion (26) formed in said inner panel and 
opposed to a resultant protruding portion, wherein 
said reinforcing member is formed around said first 
opening portion. 

8. A side air bag apparatus as defined in one of the 
preceding claims, wherein said air bag unit is 
located between said inner panel and a door trim 
(12), said inflator containing portion (45) being 
formed to protrude toward said vehicle occupant 
compartment more than said air bag containing 
portion (44). at least part of said inflator-corrtaining 
portion being located in an internal space of an 
armrest, said air bag unit being secured to said 
inner panel through said lower attaching means at a 
position corresponding to a gas passage forming 
portion (46) in which a gas passage portion in 
formed for providing a gas from said inflator to said 
side air bag. 

9. A side air bag apparatus as defined in one of the 
preceding claims which further includes a first dis- 
placement allowable portion (16) located between 
said gas passage forming portion and said armrest 
to allow said gas passage forming portion to be dis- 
placed toward said vehicle occupant compartment 
during a side impact collision. 

10. A side air bag apparatus as defined in one of the 
preceding claims which further includes a second 
displacement allowable portion provided between 
said inflator-corrtaining portion and said armrest to 
allow said irrflator-containing portion to be dis- 
placed toward said vehicle occupant compartment 
during a side impact collision. 

11. A side air bag apparatus as defined in one of the 
preceding claims, wherein said side air bag 
includes; 

a lower bag portion (53) expanded inside a 
door body of said side door, 
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an upper bag portion (54) expanded inside a 
wind sealed glass portion positioned above a 
belt line corresponding to an upper end of said 
door body, said lower portion and said upper 
portion being integrated, 
a partition line (57) making each said bag por- 
tion compart above and below respectively 
excepting a predetermined area for a vent pas- 
sage, said partition line being formed to direct 
to longitudinal direction on said vehicle with 
slant in horizontal direction in the expanded 
condition of sad side air bag. 

12. A side air bag apparatus as defined in claim 11, 
wherein said partition line is formed to allow a part 
of said partition line to be positioned under said belt 
line in the expanded condition of said side air bag. 

1 3. A side air bag apparatus as defined in claim 1 1 , 
wherein said partition line is slanted to get lower as 
going forward in the expanded condition of said 
side air bag. 

14. A side air bag apparatus as defined in claim 13, 
wherein said partition line intersects with said belt 
line in side view of said vehicle body in the 
expanded condition of said side air bag. 

15. A side air bag apparatus as defined in claim 13 or 
14, wherein said side air bag has a longitudinal 
length to enable to be expanded between an occu- 
pant sitting on the seat (3) and said side door inde- 
pendently of a longitudinal position of a seat 
slidable in longitudinal direction. 

16. A side air bag apparatus as defined in claim 13. 14 
or 15, wherein said partition line is formed to allow 
a front portion of said partition line to be positioned 
under said belt line and to allow a rear portion of 
said partition line to be positioned above said belt 
line. 

17. A side air bag apparatus as defined in claim 15 or 
16. wherein a position and an inclination of said 
partition line in the expanded condition of said air 
bag is set up to correspond to a longitudinal posi- 
tion of said seat and to allow said partition line to be 
positioned on the side of the neck of the occupant 
sitting on said seat. 

18. A side air bag apparatus as defined in claim 11, 
wherein at least front end portion of an upper end of 
said side air bag is approximately parallel with said 
partition line and slants to get tower as going for- 
ward in the expanded condition of said side air bag. 

1 9. A side air bag apparatus as defined in one of claims 
11 - 18. wherein said vehicle is a pillar-less type 


automobile including a pillar positioned on the side 
of a front seat and vertically positioned in a rear 
portion of a side door, said pillar including an upper 
end portion having the same height as said belt 
5 line. 

20. A side air bag apparatus as defined in claim 13. 
wherein said side air bag is configured to make 
thickness of a portion of said partition line thinner 

10 than that of other portion of said side air bag in 
width direction of said vehicle. 

21. A side air bag apparatus as defined in one of the 
preceding claims, wherein said side air bag is 

15 formed into a bursiform product by joining both 
peripheral end portions of a door side film member 
and an occupant side film member portion, said 
both bag films being joined excepting a potion of a 
vent passage at a potion of said partition line. 

20 

22. A side air bag apparatus as defined in one of the 
preceding claims, wherein said side air bag in con- 
figured to make a distance between said inflator 
and a rear end of said air bag larger than a distance 

25 between said inflator and a front end of said air bag 
in longitudinal direction in the expanded condition 
of said side air bag. 

23. A side air bag apparatus as defined in one of the 
30 preceding claims, wherein said side air bag is con- 
figured to make a distance between said inflator 
and a rear end of said air bag larger than an dis- 
tance between said inflator and a front end of said 
air bag in longitudinal direction in the expanded 

35 condition of said side air bag. said air bag including 
a tether portion (58) located at front side more than 
a gas nozzle of said inflator and formed by joining a 
door bag film member (51) and an occupant bag 
film member (52) of said side air bag to control an 

40 expansion in width direction of said vehicle. 

24. A side air bag apparatus as defined in one of the 
preceding claims, wherein said side air bag is 
formed into a bursiform product by joining both 

45 peripheral end portions of a door side film member 
and an occupant side film member, said side air 
bag being configured to make a distance between 
said inflator and a rear end of said air bag larger 
than an distance between said inflator and a front 

so end of said air bag in longitudinal direction in the 
expanded condition of said side air bag and 

said side air bag further including; 
a lower bag portion expanded inside a door 
55 body of said side door; 

an upper bag portion expanded inside a wind 
sealed glass portion positioned above a belt 
line corresponding to an upper end of said door 
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body, said lower portion and said upper portion 
being integrated; 

a dividing line comparting between said both 
bag portions excepting two vent passages (55, 
56) located at front side and rear side of said 
dividing line, 

a tether (58) coupling said both bag film mem* 
bers at a position located on a straight line con- 
necting a gas nozzle of said irtflator and said 
front side vent passage in a gas passage 
between said dividing line and said irtflator in 
the expanded condition of said side air bag. 

25. A side air bag apparatus as defined in claim 25, 
wherein said dividing line slants higher as going is 
rearward. 

26. A side air bag apparatus as defined in claim 22 or 
25, wherein said side air bag is formed to make a 
rear end of said side air bag liner and to make a dis- 20 
tance between said rear end and said dividing line 
shorter as going upward in the expanded condition 
of said side air bag. 

27. A side air bag apparatus as defined in claim 26, 
wherein said dividing line is formed in approxi- 
mately linear and is configured to direct a vicinity of 
an upper end portion of a rear end of said side air 
bag. 

28. A side air bag apparatus as defined in claim 27 
wherein a rear end portion of said upper end of scud 
air bag is formed into a curved portion, said divided 
line is directed to a vicinity of a lower end of said 
curved portion. 

29. A side air bag apparatus as defined in one of the 
claims 22 and 27, wherein said side air bag has a 
longitudinal length to enable to be expanded 
between an occupant sitting on the seat (3) and 40 
said side door independently of a longitudinal posi- 
tion of a seat slidable in longitudinal direction. 

30. A side air bag apparatus as defined in claim 29, 
wherein said air bag unit is attached within a rear 45 
portion of said side door, said seat including a seat- 
back capable of movement rearward passing over 
said air bag unit. 

31. A side air bag apparatus as defined in one of the so 
claims 22 and 25 to 28. 

wherein said vehicle is a pillar-less type automobile 
including a pillar positioned on the side of a front 
seat and vertically positioned in a rear portion of a 
side door, said pillar including an upper end portion ss 
having the same height as said belt line and 

a lower portion formed in getting wider as going 


downward in longitudinal direction. 
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